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(57) (g^i^Jl 

MO S F ET(C«fiB/iSfp4g^R V RU&mMO S F E 

MOS FET(0 KU-r >-y-;^F^«lili, ig^oftlcj; 

o T ®»ftco:>i: t $ 25Jg:-ft-f 5 /< 7 -mo s f e t K u 

ETItgEn5iiSgfES:^fcBLTV>5. SUSMOSFET 
o«§r^<'7-MOSFETJ;>)'>/j:VN|SfcfcL, Sii«{n: 
coiSlTLfflSr. :ft#<75Skfflx (/-jV-MO s F ETO!gc 
^S«MOS.FET(Oi»:) i:;5j5J:9»-^»fc. 



FI f-T^KC^) 
GO IR 19/165 L 2 GO 3 5 

H0 3K 17/08 C 5 JO 55 




:ftit<O^^Sr:rv. ;^-71-5/n!7— MOS F ETt, 
. S{lia:ft^S=Sr>*flE^<7-MOS F ETCOKJiJIsI^t^JiJ 

MO S F E T \C^m^J:mm^^RV^mmMO S F E TO 
mmBmc^Om^L. fIf2^<'7-MOSFET(7)KL/ 

-y-^fiim.E.t<Dm:i&^\i^X. fliE.'<!7-MOS F 

lii*«2) tfliaSmMOSFETO^SrSfl!S^<!7- 
MOSFETiO'^/te^^^lCL, StIi2S*}Sfit<75SStfa 

Sr. S5fa:&#cosetfitx (flftia^<!7— mo S F ETOfS: 
/3fria£.i|iMOSFETC0^) t/jJ-5J;5l-3ts!)fc- <!: 

111*1131 t«IiaSiS(Hl^SrSflfa^<7-MOSFET 

[I»*54l SfIIES2iMOSFET<OSag{»|SS8i=^STJ« 
hSffi^-SrStFia^^!?— MO S F E T<o^ii;{|iJiS8^-&t>* 
^- tsus^g-rs i ttrES^MO S F E 

TroS!ifigie?^^«rWiE^<!7— MO S F E T<0^m 

F ETlc:Bicix5iil;Bii$r^tai-5 r i: -r-Sli* 
[ii*«5l iE^B#JCWfa^<!7— MbSFETfCoEtl. 

ffniE^<!7— MO S F E T<75. K U-r y — ;^M®E;Jstfl 
ISS!»MOSF.ETcC) Kt"f y-;^fBimffiS:Sx.fc 

?r#m t -r 5 fs*« 3 IS® 

SFETt, ttllS:&?t&l>'WfS?£^-fe>f-##X!7-M 

o s ? zT<Dm.mmntmmmt^^fiitmmmiRxj^ 
SfpMo s F E T(oa?ii[5i^i.^t- -ss^iiHi;^ t SrH 
^^Ifsrfi^■fei^-{^^1•#:-'■?7— MosFETroKU"f V 

-y— ;^F^®Ei:j^l5SfpMOS FEt<^ KW>'-y 
—MO S F E T»c:j^n5ii®»S^1^|ffi-t--5igmgftfettS^ 



(2) ItSi 2 0 0 0 - 1 9 3 6 9 2 

■ • ^ttl;4W$t^6*•CfIE^a^■^r>'1^{'l■#/<!7-MOS 
F ET^tI>'S2pMOS F ETS:;^:/. ^7m.WitimWi 

Sili2?aS-fe # ^< !7 -MO s F E T 5 iaS-lr 

vi^ J; o TiiSR i&it m L TWfa?asir t X 17 - 

MO S F E T ^igflftigWf1-.5iiSftiitlf#gi i: Srffl^S C 
.10 [lf*ri9l Stit2i§E®J*li^lci2,^>. 3t-7;g«S$:aifJ. 

^■^^(r>W^%::iri^. ;l-7-t--5^<!7— MO S F ETi:. 
S!lfE:&lt^itJ5SaiS.'<7-MO S F E TtOityiJlHl^t afejij 

iw»^$ti,fcstiiggtaot®i>Mo s F E Tnmsm^ 

$rW1-5S2il£liSi:lriit. t«if2/<7-MOS F ETO 
KU'T >'-y-^FBllffitMI2S*MOS FETCO V'U 

-<>-y—:^fii^t(r>m^m^^^x. stiiB^<!7-Mo 

20 SFETJCSittt5iimoltSr^m-r5i@«S£«ltil^&t, 

^.m^55)5?^i$^^5^■CWI^^<!7-MO S F ET&OSSiP 
MOSFETS:;*-:^, 7i-7mWii-6mm^^t. 

m^ii^--&m.-kmitfz 1 1 S(ris^< !7-mo s f e i-^m 

(is*« 1 1 1 -^-^t m.m:i^w.^finM.\znti>m . 
30 osFETt, s^Fl^A#SI>•^fIf5?§Jg•fe>1^^^t/<!7- 

MO S F E T<r>m.nmn i 3£?iH-tg^t $ nf:£i»}&m.a 

^, B<riEraS-fe:^-*/f+%^*7— Mos F eto Ku-fv 
. -y— ;^®EtfltrfES^MOS F ET<o Ki^'f v-y- 

MOS F ET|CijSn^>i§mB£Sr.^tli-r^>i§f|BS^tll#^5:- 

40 F ETSt>'S*MOS F ET«r:t>^, ^tym^iriMllWi 
S«If2?ag-lr V-t^it^ !7 -MO S F E T (D 

J: oTiajiftSr^m u-cfFia?a«-t i^-y-f+^x!7- 

MO S F ET$riaf|ftii»r$-fr5i@f?!iii^^giSr{tx. 
-MO S. F E T Srii»$-&6 C t t--5IESt<^i@ 
50 ( 0 0 0 1 ] 



3 

ajlC J: tj Xr7-MO.S F E TS-iil$ft-5ilimffi^*tB • » 
[0 0 0 2] 

{CH, /<!7— MOS FET (Metal Oxide Seniconducto 
r Field Efect Transistor) ^,Ci:'C0^<!7— 4^^^;«.'r y 

6 nm. SrSBtPoM L fc «? , 6 1/ ^}lA?Br(iOS^>i f(c J: 

B^ih-rsfcfetc, ^<!7-Jj£^«c;^^' y^:^^^3f^-<oaa:/} 

[0 0 0 3] ii:*c^j:mSKA5S!E:iX7t;ii:«rfi^ttS-t-5 
[0 00 4] 

•C\ .-«0^gt/tl::*^^t5^|flEi^T?r-Ct• 5>fc*}t'h$ < -fS 

iSiflfi-Cfe 5 ^ ir t <f ^ o T =1 h r 5/ T-Srffi V Vc, 
[0 0 0 5] J;oT*«igtt. ±sE L75:ti&5R<DPom^lC 
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(0 0 0 6) 

(ll^^«?*-r^>/cie)0#|&] ±l2^]aS:«?9i-r57?:*!) 

OSFETt, StllEAW;R0fSflia^<7-M.OSFET<0 

»Isl^$rftflf2il:?'J[HlSSO«flfSA?^^^I>'fIf2^<!7-MO S 
F E TlC-^tf/iSipSttSO'MO S F E TOl^lJIUKiC 
10 J:t)1ff^«L, Sflfa^<7-MOS F ETCO KU-f >'-y- 
;^PB1^ffitfifrf^£*MpS FETW KW,>'-y-;^PBl 
llEirCOMJ-S-cJI/^T, ft!lfa-'<7-MO S F ET{CBli^ 

to 0 0 7] ±ieUfcl«*«ll2«i(Ol||^{CJ;ixtf, 
#&!C;f.'<7-MO S F ETWSJ'ilIsl^tlfe^UcS^^iV 
. TtSmiHlK?)^ -A^iiUV^y-MOS FETfC^ffi/iS. 
2ilgStSU^S»MO S F E T©iS?iJ[Hl^JC J; ►) flf^ 

smi;cS<^)ijgix5Ss:pMO s F E T(D K w >•- y— ^ 
— MOSFETOK^-Yi^ - y-;^Bg®Ei: OMlcS<5 

l/NT. /<!7— MOS F ETfClBitilSiamwS^eimLTV^ 
-5(0-C, -fe:^;:^ffigtSr^-5f7— MOS FETiritJiJtClfA 

(00 0 81 IS*« 2 12«c(75^BJ^«. If 1 fS«feOii 

tlB£^ttl(Hl^lc:*ii/^T« ^?aS»MOS F ET(0?S:SrStl 
fE^<!7-MOSFETJ;'9'>''j:V><SclCL, tfTieSifSlSfii 

roiftetfltSr. 8(rlS:©W(0«etfiSx (fliiie^<7-MOS F 

30 ET(^;g:/ftflfaSi»MOS FETORS:) t/ji^i^fi^ 
- i •r5iigmJt+^!±'.l£l!SI-i¥-r So 

( 0 0 0 9 J ±ai LfcH 3lt« 2 tegt<^1llfig»c J; jh,tf , * 

mAO S F ET<D§S$r^<!7-MO S F ET J: 0 '>/j:l/->fc 
{:: U, St|6«eicOlg6tfSSr, :&ltWffi^liI{cMO S F E . 
TcO-m<Sr^i:fct,(Di: LTI/^-SO-C. S^MOS F E 
Tc?53g:ar/<7-MOS F E T{ctt:'-<-C'>'i< "TS ^ t 

[0010] is*« 3 ie®co5g!^tt; is*5 1 2 le 

40 ^MO S F E T t ID-f- y 7'(^(-ffM Lit ^ i: ^l^jgci: 

( 0 0 1 I ] ±i!tt LTtif 3 l5«t</5ti?J5felC £ 
g!leI?S$:/<7-MOS F ETtl^— 
v^S<75f, l5-7'o•t;^|cJ:oTJ^?JBS;■f•5.1i:J^?^^ig^^: 

. [0 0 12] if*iS4iait(75ig0jtt. fs*rn~3o{5r 

F ETcoSagDdJiS^^&Ucy- h4ffi^Srfrt2^-?17-MO S 

F E i<n>'m.\im=i-'&xf-*f- v^=f-b^wm.-t^ t * 

50 Ici, fliSS^MO S F E T OSfp«6t«ig|i«gT- $:|}«ria/< . 



5 • . • ■ 

[0 0 131 ±^L^iS*^4iE«Ofl|fig|;:j:ix«, S 
iHMOS F ETOmaSlRIJIS^-StJfy- h«S^Sr^<l7-M 

OS F ET(Ol|i!lfS!)4Si^2ir/y- KiS^ttiSS^SU, 
SSPMO S F E T052iSl^«i^4g^^|r^<7-MO S F 

CO 0 1 4 J lil*^5fE«cO^?«f±. IS.*^l~4(7){5r 

^^AM^:f^^cDial;oft■l$iliI£lSic:^i^^T, jE^Bflcflfiiax-; 

7 -MO S F E T(CDSn5*:^mofDlC^ffi/ifie(7)mB£?)5 

tn^mmm^KmixiXo^c^Mu ftfiia^<!7-Mos 

F E T« KU-C y-^BaiffijJSflfliaS^MO S F E 

COO 1 5] ±■i^gL>i:l^l*g^5ia«^<o^Sfi)c^ci^^^^, je 
Mmiz.y<U'-MO s F ET»cg!En5*^«SStc:«waS'5:ffi 

FET« KU-r^-y— ;:^Fflflffi;45S2pMOSFETCO 
KU'f y-;;^F4®ESrex/ct.*iaSBit;4Joftti.T^^ 

[0 0 16] iS*«6|aiJ(D%0^tt, ff*«l~5 0m 

(0 0 17] ±i!iLfcIf*iS6l5«c(7)«^ig»o:j;ntf. S 

(0 0 18] im^7tiML(D^miii. iS*«3ia®«)ii 

too 1 9] ±ajLS:fil*«7iS«t(^tfffiglcJ:iitf. £ 
J»tSKt MyiJli|S3Sfflfg?a*tglS1-^. ;t^6(75«1^<^r»i- 
(0 0 20] |«*^ 8 Settonifltt: iljajfcSfigl; . 

;g-t VtJ-ftt !7 -MO S F E TOEJiJIDgS t afc^lKc:^ 
MitlfcS£pffi^&t>-SJfMOS F ETOi£?iJll]«^W 

s F E T(o K w y-;^sgmffi t MiaSiPMo s F 
ET(0KU't':/-y-;^r.amffii:O||»iS>Jv>-c. Sfr!2 
jafS-fe y-tHt !7 -MO S F E T iCoStt^ 



(4) . I^B^ 2 0 0 0 - 1, 9 3 6 9 2 

Sir ^'i^fl-t ^< 7-MO S F E TRX/mmuO S F E T 
^<l7-MOSFET<D^-f'5?aS-fe >-1^»;i<toTigfS\$r 

^^iaiLr»fiiafajt-fe:^i^{+$^-;i7-Mo s F ETSrigfift 

(0 0 2 1) ±ildiL7tlS*iS8i2«cDtS^(cj;ntf, :» 

Wffifii^O'MO S F E T (7? B^iJID^I^ J: 0 If ^ 
«i)ft(Dosn6S*MO s F ETO V- y— j^Fb^I; 
ffit, i§m»£(-J:oTmi5lO:*:t$2>sig^k-t--5^-^7-M 
OS F ETO Kl^'CV-y— ^rnlUEtosj-a^Jv 
. T, ^^^-MOS F ET(C5lttb-5ii^?I^^^aiLTI'''5 
OT. -fe>';».}£}5tSr''<!7— MOS F ETtiSJiKcffA-t-. 

^<!7— MOS F ETST>*SjflMOS FETSr:^-:/, ^7 
Sr. i§^igBr#^d5i£S-fe:x-!^#^^<!7-MQSFET 
•!7-T.MOSFET^iaj!ftiSaffi-5(0-C. ^SBA^fcOHiiiP 
[0 0 2 2] 9 8 HS«Oii 

. ±7mm^mm<r>iti^<oifai,i^i:Lx^m-tiz 

(0 0 2 31 Jbii L 9 lEfeOWfitir J;Htt\ HE 

( 0 0 2 .4 ] 1 0 lEfeeo.^Bjtt. t ayiJfwSi 

7-MO S F E T <!: . fIia*(tSt>'fffllE.'<C7-MO S F ' 
E T <DiI?iJ(5]t5 i: 3£?iHc:«gg$ .1^t£^P^g^v^.&!>'SWM 

o s F E T<os.m^n^mt^^^^^t^m'x.. wia 
/<7-Mos FETw Ku-r >-y-;^FBi®BEtsfiias 

40 fSMOS FETcO KU^>-y-;^&1^1ItcO||lcS-:5 
,:V^T. WiS'-^^-MOS F ETlc:g|tL5iim»SSr1^a-r 

MO S F E TRX/mmuO S F E TSr';j->, .^l-^Sefti" 
itt, t^^g0^m;l?-SfaSr^^75:i:$Wf2^<7-M 

(0 0 2 5] ±ai USlit*^ 1 0 l2i8tO<?f^|C itLtf, 



7 ' . 

[00 2 6] iS*5 1 1 ia«©5S8^f4. :ft^gf mM\m. 
S-fe: s F E T t , mt^M-Bt-tJ-im^ 

Vf-#|: X9-MO S F E TtDil^ilE^irM^iJlC 
Ig^SttfcSiSilgRaO'SitMOS F ET(Di:?"Jl£lS5r- 

o s F E T CO K U"f - y t sntasmMO S F 
ETco KU''r>'-y-;^.Fa1®It(0||(jiS':5VNT:, filE 
?aS-lr ^-f-lt t ^< "7 -MO s F E T iiSiJS Srt^ 

s-fe > /< 7 —mo s f e T&ot^ipMo s f e t 

^•^ 17 — MO S F E T CD^-f- .5 g^-fe Vf- (C J; o Tii!Si 

«iai L Tfi(riaiaa-fe t !7 -MO s F E T SriSiift 

1 1 SfliaigSftJgPef#S»CfIi2^< !7— MO S F E T S-jgif 

[0 0 2 7] ixii Ufcit*^ 1 1 ia«o«^»^ iixtf. 

ilf?R^1^til LT Vf-^tt ^< !7 -MO S F E T ^ii 
M0SFET$riaSW$*5J:9»CU-CVN5O-C, /hm* 
[00 2 8] 

iti(H]!S(D|U£ojF0li^7n:-t-|l]8Slllt'cl5O , 

L-Cfc^o i@^»£j^,ttilHlS 1 f±, Xr7— MOSFETt 
L-C<0DMOS (Dbule MOS) tf?5iO t^/?' >r^./K?5 
MOS F ETQA$rW-r^)o fSfF E T Q AS.t>'Q B li. 
'P-c07'D-tr^(CTlSl-f-s'7'±(C{-^fiK$n, t tics 

t'ioTV'>5. e»Ji: LT, QA : QB= I 0 00 : 1 T 
IftB^-t-So F E TQBOf-yT'i&WEaSr/h^ < 

FETQAO Kkl':/4Si^Dtt*:gcO-'NVry 

^csifiBitmjsvB (=1 2 v).;45fi5^$nemaiig^ss 

^^Tiic, y-;^4ffi^-SAH:7:'7'^#oJ: S'^iiftWL 
6. 



(5) #5fl 2000-193692 

( 0. 0 2 9 ] -^^mmim^ i ^c, sjumo s f e 

Ti: bTi30N^^r>^-/K7)MOSFETQBS-^1-5»o 
F E T Q B(0 K Wl'VjS^-Ptt F E T Q AO K 
i^D{c, y-hiffii^TGHFETQAO<>-'-h«i^(c:/ 

^Rr<0{t!iJIStc:-E:ix*'ix»^$n. TV^S. MOS EE 

-MO SFETQAtA^-gfLt Oit^^iJSSS t M?IJIC«^ 
StLfcSmisIKSrfl^fiEL-CV^'Sc SmifiERrfi. 5 A 

D S^MO S F E T Q B {C^4$-fr 5 <t 5 JfeMfCSS^^ 

(0 0 3 0] i@mijftl^l±l(H]8Sie*7t. 'i-T-'-yif^^'-f 
. fcB?3®£VP ( = VB + 1 0 V) SrMOS FETQA& 

no. B (oy-h T G icflt^ LT^i-^'SEib-r ssesftniK i 

1 «:Wi-5o fEtbSgg 1 1 tt-itON P N h 7 '-^'^^ 9 
T r lJiU«T r 2 §r*L. :^tftOA;'3;^'f' yf-C i (O 
^ v(c o $ n-5 ^ vm^ft^fO A;^ ic/j; DT h 
7:^v';^:?T r iZitKT r 2Sr^>'S.tJ^^7U :^:^it 
20 ^fS^o A:/jlc:iS: CT K 7 ^'v?^ ^ T r 1 &tKT r 2 S: 
^7SU5;t>-r5o JKKHiKl 1(0 h7:^->'^^T r 1 

R 7 SriiCTMOS F ETQA&t>'QB.C0y— hTGId 

(0 0 3 1] S2ilHl[g<7>MOSFETQB©KWi>D 
t y-;^SBrBlC0^IEVDSB tttt$!:j||CP<o-«T-tc:A 
^$tL?>o MOS F ETQA© K^^ VDt y — 

;^SAK<0||ffiVDSA (SffiJaRSXU^R l(03fe?ijfititi: ' 
IggiR 2 13 5^BESixTtttsi5&c pro+ffi^»=:A:^ 
30 $^^5o MOS F EtQASO:QB;45fvf^;j-7^l^-C 

V^ijS I DQA= 1 0 0 0 X I DQBi/iS, i*oT I DQA 
= 5A, I D(»=5mA<0^5^;65BSi^T^^■5 ttfJv MO 
SFETQA. QBWVDS. VTGS J4— a-f-^o "f-'Jct? 
*j VDSA = V DSB , VTGSA = VTCSB i: 5 ( VDSA : Q 
K<DY\y^y-y-7.^%m o MOSFETQBA^^ 

Oi55i4S8(C(S(Jl:j^l:EEVBA5E(];)jD$^l5;5.C,^ R r = 1 
2V/5inA=l. 4KQ<t>i6, ZtbttMOSFET 
40 QAC0 5 A:&#lc:^ffi'icMOS F ETQBfiOAfSf-Cfc 

[0 0 3 2] MO S F E T Q AlC 5 A-^<grl;ziSE7)5a|Hfc . 
ttOVDSOffi (tti^) SrSSitCi-^*^ MOSFET 
QAf;i^tL-C h7Vv?;^^'m (mSfitt) <0/J^SV^MO 
S F ETQB$rfflv^rS'^lHlSSSrfll^1-5r ticij; 19 . 

ESS $r/J^M^- UT. 'V^ft^ y -fM^^mx^if^mm ^ 

Ha-C^-S, cFfel^., MOS F ETQBS-MOSF ET 
50 Sfeif^wiris-C^-C, ■^mfil«S::*:^6»c:5Jc#-Ct 5. 



[00 3 3] ^''r;*--KDli:lg0tR5ttt>^xy->>^ 
m^^m^L. SfitR3, MOSFETQ2, 
4, MOSFETQl, y i^h^-T KZ D 2 . Jgtit 

[0 0 3 41 (a) tf^5=-#7^i«-C<Dilif^ 
MOS F ETQAz)5jt-y |.-u/^ y—^Rg^ 

IEVDS;45|a.fo-f 5^-^-(75^p^^^ MO S F E TQA;«Str^' 
5^3t-7^^cgST?i)]f^f S^S^T'fc'?, Z<Dmi^X-it. MO 
S FETQA;i5:t>-rSi:. ^CO KU'f >;miiS I DQAtt 

. rvKo h - y-^rn^iffivTGSAtt kl^t i 
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( 0 0 3 5 ] MO S F E T Q B W-ir- h - y — j:^FBlliJE 
VTGSBtt^O K W >'€»S I DQB=5iiiA ( I DQA= 5 A 
fC^^) iSaVTGDB=VTGSA-Clii)OLT^T< "ttL^ik 
m-i.\f:yi-^ym^t^\^ii^^X I DQB= SmAt-^jC^i 
•Sfcfe, MOSFETQB(0>r-h-y— ;^Fa1lij£VTG 
SBt— £i:>it9. 0IJ;ttf BiJJifiHAF 2 0 0 l-CI±*tl 
2. 7VC0— ^{ittCTtci, MOSFETQAOy— h- 

y—:^fi\^i&v\QSk\t^(D h'v-yf ymit I DQAcot§Aai;i 

lt^CX±^ < ^'J oTVK COT-. VTCSB< VTGSAt ''i-So 
10 VOSA =VTCSA+YTCB, V'OSB =VTGSB+VTCD X'h^ 
A»f> . VDSA -VDS8 = VTGSA- VTGSBt ^iSo VTGSA- 
VTCSBtt I DQA-5 ASrS1-A»P). VOSA-VDSB Sr^ 
m-r^Ztic^'O. I DQA-5 A§r?#5r i:7)5-ct'5. 
[0 0 3 6] VDSB \-iit^^l,zm.mAtlL. VDSA tt 
(R1//R3) i:R2T?^i-ffiL.fcffi. ir^it>h. 



VDSA X (R1//R3) / (.(R1//R3) +R2) ••• (-<) 

^'f;*-— KDl<75*y— 



Srttl!ESICA;^-r-3o■ 
[0037) MOSFETQAiJ^^'L-fciEf^ttMOS 
F E T Q B © K y — ;^Fa11ffi VDSB 

i^;^ ^ T r 2 t Id J; •? , MO S F E T Q A 

[00 3 81 ^'f;*— KDi tS6LR5ttt;;^ry'>>^ 

■ iHlgS^fl^figL, MO S F ETQA;457^7 Lfct t, lEij . 

VDSATH -VDSB =R2/ (R1//R3) X VDSB 



Dfitt (VDSA. - 

0. 7 vy^-t^^^-vzDinmii^'^E.) ) {^ti 
^nx. (R 1//R3) —R5-*D lcomi-l:»E25^cS 

rws J; fjigf-f 5, (V 
DSA -VDSB) *-CMOS FETQAIi^7$-^(t. ^ 

[0 0 3 9] MOS FEtQAiS;*-7Ufci:#OVDSA 
SrVDSATH t-r-Si:, . 



(5mAB#) -r (□) 



mSr I C^gPTl^ib^X-rSJiittR 2 lc3fe?iHc:^^1ggtR 
V\ CC07J:i6{c, ll5Sjgj5T:Sr«5«S-r'5y'c*t)fiOiSi^T3;65 30 

liMt^lE%fii!k.m.X. MO S F E T Q P<i)^:^l^^^ t^M 
la^^-^^ffiiC/iSfiO-C. p5)MO.$ F ETQA, QBCO-i^' 

• VDSA = 5 A X 3 0 mQ = 0 . 1 5 V, VDSA = I DQAX 3 0 mQ 
VDSA -VDSB =30inQ (IDQA-5A) •■• ('n) 



— h - y— ::^rBl®lEVTGSA, VTGSBtt 1 0 Vje< j-Cit 
MOSFETQASO^QBi: tl::^-? y^'®«c-C 

milF-t^, ZCOmi^Xit KU-f y-?'.wmiEvosi: 

[00 4 1] MOS FET;l*±iSHAF 2 0 0 ICOm ' 
^i-V^etRDS (ON) =3 0mQ (VDS= 1 0 V 
B#) T'&-5K>-C, 



[0 0 4 2] gaUcoS^/i f-C r DQA^SttAD-f 5 1 JbiC 

sFETQASrJh^r^o zom^y^^t^mmn'^m 

JC:^!?, MOSFETQAri;*-^, ^^7»lf^^^T^\ ig 

nii (0iJttfFBl:^6<)/i'>3-h;»5j^ia-Cfc5#-^) , M 
OSFETQAttii^;j-:^O^fi|»d'^if U 



40 



i'JclC*3ij-?> A (VDSA - VDSB ) /A I D t, 
H A F 2 0 0 1 (D^-g-, :t(0!t$t4ft^i "9 . 
A VTCSA/A I DQA= 8 0 m V/A - O 

AVTGSA=A (VDSA -VDSB ) X1200pf / (1 
800p f + l200pf) =A (VDSA -VDSB ) X 
0. 4 -© 



[0 0 4 3] i&mmn^mtit:>f-:!i-ymm, ^-ty 

A (VDSA -VDSB ) /A I D=2 0 OmV/A"- (=) 
.t<C5, s'^'®^tC*J».t5A (VDSA -VDSB ) /A I DttiSi (>>) J: t) . 



n 

A (VDSA -VDSB ) /A ID=3 OmV/A " (*) 

. t'tSo ±^ (=) 2it>' (jk) ^\m-t^t. \f>^t 

[0 0 4 4] i^:^^;d-7^lgct;!t— 5 y^'myc-Cia^git 
«^{i$r^^5*:A(;)(H]K;4>\ l2|cf>(Offij5iR 3 . MOS 
FETQ2. S^R4. MOSFETQl, iiL-f^'^ 

f yt^yi^^t^t- ^vf ^^i)^<r>nm\tuq s f e 

TQAO'Jr'- h -y-;^p„^®lVTCSA(0:)i:^ $T-^TP. 

[0 0 4 5] MO S F ETQACD:^>ii:itliMO'S F E 
TQ1«^7-C. MOSFETQ2tt;i-VfCV^5o M 
O S F ETQ 2 ^^>$-&ifc*»i:ttm^VBti±COm 

W;ttfvB+5Vd«jgJSi:/i<5. 5'*•t-^^-r;i• 
— KZD2<oyjf^-S£E*5 V- 1. 6V (Ql©;!^^ 20 

v '> 3 yu KmJE) icSl^i-ixii. vtgsa> 5 V(c/£ 5 1 
MO.SFETQl$r;tvL, MOSFETQ2^;t7-r " 
5<DT\ S6iR2lc3fe?iJ{CAo7t}g6iR3AS|£lK6<3(C|S!fe 
*$tt5. y- h -y— ;^|If]*EVDSA <DSMmi^fh^ 

E<C^ (VDSA-VDSB ) A'J;i9/h$</i5o CWlslK 

[0 0 4 6] LA-L. ±IEIS!S^{efflUj:<-C'b.kv^a 

:^§<Tt. (VDSA - VDSB ) A^±^<^i'o-r^ Sm 40 

[0 0 4 7] &.±m-tHZ, mS^iliiE^(DttiCtiMO 
S F E T Q AH^^^•r5 1 5 S'.J^^i^JcA "5 , ffilS 

A -VDSB) immmvi^m.m^^t^7L. tr^^f- 

:t7®J*{^A5o EiSSti4Sigii<|ifiUMOSFETQA 
^iiWJcMS. 50 



(7) #M 2 0 0 0 - 1 9 3 6 9 2 

12 

[004.8] s^fliig^rnmu. t)^^mmi:^mit-t^ 

''<ce>'il\ <DiE^l;DitS5llT-ttMOS F ETQA<^r^feM 
^C;^- 7 $ I, \ ©xj-- 5 5/ J? mmxi§m^ t ^ij^ l t 

MOSFETQAtt;*-^^, ;!|-7$ri^tt5, 

:tymn^m\'-^x'^m-ri>^-<-7^WL-^-^i)<r>x\ 

.^a;o£MAXM+ a J IC (taSfeVDSA - VDSB (C) 
SSL. tfVf^^7^i|!c(0iimj!ft«S(itSr riE^fSMA 

1:T-S)5,' ■ ' 

[0 0 4 9] i:Mn%m<r>l^WtX\-t^ MO SF ETQ A 

rp-ti.0\z^lS.l,Xii^^\ (RUgieijoVTIl. MOSF 
ETQEO-/— h^rMOS FETQA^)^- Vt^hm*) 

gtL. MOS FETQBCoy-hSeti: LTffi6tR4 1 
SriiiDL-CV^^>, r<0^figlc:<t^itf. ffigtR4itfefit 
R7(D«etttJilJ;oXMOSFETQB(^ K^'f^'aSt 

1-^ t < L.'ie < T t J: < 9 , isaetuctt i : i 

#-5„ LA-L. rcDi 5»-Lfc*|-g-lctt, ^i;fitR4 1C0 
iz%^m¥n\zi<^<fi^(n>X\ iSttiSr^tJt 

[0 0 5 0] MO S F ETQA(r>:t:y'iik-■S.nfi\^^■^m. 

<75;*:t$(Ci tj^/itj, 3-2 Omst'feO, ZLOFbIjI 
«n;*5Pp1li(C/i^ - <>:;JJ3b5<. ■t'lX. H 3 SwT^f J: 5 

{c. MO s F E T Q A©J^>'^^-.€»lFB1i@m^^fc^^tl^•lW 

«r^lh-f 5flAI|?I^v^^|H]^ 1 2 «rt2:}t5o 
(0 0 5 1 ] MOS F E.TQ/<-f)'^A-y-rit¥-V-y 
—^fi\WS.ii^Dll, R 1 1 ^ilL: -CMOS F ETQ 1 
l(D^—V\Z. Dll, Rl 2SriiDTMOSFETQ 
1 2©y— ^^;l^^t^4^AD;t6)i^5. MOSFETQi 
2co-/*-htt, ^f+ftcOa^'T'rxf-c 1 i{c:J;!3MOS 
FETQA(^y— ;^|C|S-g-UTV^5(0-C. MOSF ET . 
QAW^i^iSefett, 3>x>tC 1 Us^yfJE^^nT 
V^/iV^<D-C. MOSFETQI 2 coy- M;:ttlJEjJ5+ 
i>»J:;ft*d»P,-f, MOS FETQ 1 2tt3|-vr*'iV\ M 
OS F ETQ 1 1 ttMOS FETQ 1 2 755:^7 LTV^ 
PolttJ^i^U tt:lfi!lgO-A;^«g^-S:MOSFETQAy • 



J3 

-^f-^-^^^S, w(OfcfcH:«|gCP(Otti;^ttH^^flg 

[0 0 5 2] f^mt^l^i^itii^^tlX. sVxyf-C 1 

1 ttlSfiiR 1 2 iSrii DT3teS$n. ot>tclH:MO S F E 
TQl 2iiyf>-ti,o ^tttiiUMOSFETQl 1*5 

7tc:^i5o •^;^^'B#5a(aB#:t^R 1 2 xc 1 ivikt 

6o C I 1 II I CO^gMCiiflOT-t -5 J; 9 (c 3 

5 ipJC-rSo Ig^Rl SttMOSF ETQA*S 

='>x>-f-C 1 1 $ry-fe5/ h-fi^tfecoa: 
R 1 2«R 1 3 ir^iSi 
;«.^B#rBl{CiK#L^iV>J: 5(C-r5. Rl 4ttMOSFE 
TQl lz)S;d->'LJS:t MOS F ETQB(Oy— :;^tc 

[0 0 5 31 tz^x\ i^m^^mm. MOSF ETQ 

«gi SSriStt-Sc 

(H) ^/j:5gE}j:a>'f*>'-!^C2 I«:«et2 2, ^'-f;*- 
— K2 1 S:ili:.T3(Efl;$n5, MOS F ETQ2 1 tttt 
Cfe-y— h®EA^^ Us/v-a/U K«T-C:?|-7 ttl/'^S 

C2 10l;EEil5±#i-5t'5r- h^ffias^Wj/ v'a 
/L- KSriffiX-TMO S F E T Q 2 1 

[0055] MPSFETQ2 1 t . t&^R 

2 UriiCXy— hTGA^ejGNDIcmsft^^iift^, 

iSiiiE I Dtdj^LTt KU"!' >-y— ;^r4mffVDSA aj;:*: 
* < /iU . MO s F ET.QA(r>m:fTmiti^t$±Lxr&1^. 
i&m^^^i, afetR2^l755/h$i,N|ii:\ igSliffiBlf(±^'. 

SfeT:R2 3H3>'7->f-C2 1 W3ifclgffi}5t-Cs R 
2 2«R2 3 t^e5J; 5i::jl^. 
[0 0 5 6] illSiiggftt KU>1' >'^9£ I D)»5/Jx$i,Ni: 

*ScSrWSL> IS^flfCiiL/clbMOS F ETQASrglff 

^ig»f 0^ 1 5 1 itmzfstn 5, 

[0 0 5 71 ^-hi53t->-r5§Ptc:=i:^T'>'f-C3 itt 
efiiR3 2, ^/-f;*-- K3 1 5riiDT3tell$n5, 
h;45jt-7(oft^ll^^;j-_KD3 I'icj;!?, fglftHIK^RiJ^ 

L> MOSFETQ3 l(Oy— hy^UyC^ayl/KSrSx. 
SiMOSFETQS liS2r-i/t-5o 4 fflOBJijW 



(8) #53 2 0 0 0 - 1 9 3 6 9 2 
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fi^^ MOS FETQSdi;!|-VUTVTCSA- VDSA FalSr 
M^SSLTMOS FETQA^ii»f1-5. SfScigf^lC J; -5 

(0 0 5 8] aSlHl^Sr^^(wiijj^$-ti:5/c«)(c. MO 
S F ETQA(^;t:^/;i-7i^«^gcS$-B:;5 r t ;45^-g 

[0 0 5 9] ?a«*5i:^-t-5 1 , 4 <@<0 :j— KttS 
etR4 1 J;0:^t/i.ftcD?£^tjc??l4$r*i-'5ro-?. 
t^:tii^^-i: LTCOMOS F ETQ4 ViTi'J^EM. 

±#i"5 t , 4 iB«0 ^/'T 7t— Kro^JEfiMO S F E T Q 
4 ICDJ^L'y v'3:/uKJUT(c{STi--5<^t?> MOSFE 
. TQ4 Ui^7t/i5„ i^oT. ^I-SB'/- htClEOA;^ 
l;iE*Sfitif&$tb-Cl^'54i^(Ctt, MOSFETQ4 1(0 

y h5^^=-i LT(0MOS F ETQ4 2 b¥— V b KU-Y 
>- 1 -4^ D J/ T'yUlgi^ $ tbfc— S+OMO S F E T Q 
4 3, Q4 4i:, ftlSf1SKl^^-T-fc^}g^R4 2. R4 

3i:A»f>S*6<)(cl»^$tbTV^-5o A#1S6t:R4 3tt:S 

[00 6 0] '^'7,X}^tm<. ^y Ym'f-hX.XniA 
O.SFETQ4 2?J5;!|-7-C&54|-g-tt, 7 s/f^-SKO^ 
. '3*ll5tCj;i9MOS,FETQ4 3tt^7{c:, Q4 4fi7l->' 
•Cfc 0 , 7 s' ^SKOaijT*) 5MO S F E T Q 4 4 O 

KU^f^flL U'</'ur-*j'?. MOSF ETQ S§:;!t-74^^ 
ffi{C{SoTV'5. tifoT, MOSFETQA«></— 

b\ Q4 1;^3t-7, Q4 2ASjJt->t/£»), 7 y^lHl^<0 

30 71) y-fya y7'-CliQ4 3;i5;f>. Q4 Afs^isry (n>1^ 
®!c-fe y h ^ri^tOT-: MOS F ETQS/i:.i->Ottgi 
tC/£oTMO S F ETQA;4iigif#tS§l-*Jt^$n. rSS 

[0 0 6 11 ±i£Lfc0i|-Ctt: 5 A-^iiSflCftSi-ii^ 

:MWi--&^p-ti:-CfefitR 1. R2, R 3 ^-iSi^L-C r c$r 

fit R V Sr-ii* L T. jil:iift*i|^(ia*rT{f Tffiffl-fS -i: o 
40 linLTi/^fco 

[0 0 6 2] UA^L. iimiJS^iJ^flzJS;*: 

[0 0 6 3] ^rd-C, Sm[H:^Sr:&lSftc-^l?-e:-C»;£-r 
50 5J;5»-t-5. :&^Sf<o§:*:miiltffllc|iaf 5Si|ilH]gS<& ■ 



15. 

S^L. S2ilHl^(OVps(MOSFETQB©VDSB ) 

^5:ftWlEI!)MO S F ETQACOVDS(QA(DVDSA ) §r 

[0 0 6 4] ^<D:^&-Ctt, iimji£.*mil?ri^>'f^;d-7 
[0 0 6 5j ^Tt^as Ky 7 I CDj/ hPa^tffjo 

r-#^». -tC-C. Ik!5(C/t:1-J:5I-. Si?lH]SS<D^^jE^ 
''.e^o RrJc3fe?iHc^gi5{cffi}vL^ii^)P-rSJ:^lc 

[0 0 6 61 /j:jb\ ^i--m3<Dm^<oBmv\x 

^^!l^•tXo^C, ^<!7— MOSFETQAt LTiaK-fe 
[0 0 6 7] 

[0 0 6 8] ±i!*L;tl??*92ia«tolJ?^lcitt«, S 
iiaiHlSScOMOS F ETcO$!t^^<7-MO S F ET(CM:'< 

(0 0 6 91 ±^LfclS*^3ia«t01«/5g{Cj;tttf, S 

m^^^y<9~MO S F E T i m-^ y T'rtlCfl^^ 

[0 0 7 0] ±j£L7'c:IS*JS4!Si)i!t(7)t».fSlcJ;ix«, 

10 0 7 ir±ieLfcit*S5ia«croffl^»cJ:4x«, X 
17 -MO S F E TO KW V- y-;^FB^SiE2)*SiPMO 
S F E TO K W V- y-;».Bfl®l§rM^75: t tigmjS 

( 0 0 7 2 1 tfc!S*« 6 laSJOffllfigjc ititf, S 



(9) ■ 2 0 0 0 - 1 9 3 6 9 .2 
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[0 0 7 3] ±ieLfc§S*)S7taStO«^fcJ;n«. S 

{0 0 7 41 ±iin Lfcn^^8tim<Dmmcxtni.' -t 

10 . >p^^fn.^.'< U -MO S F E T t iSJilicrf Al" 5 - 1 ;i5 
g|5A'P>OMf9''iL(^l;oSiS^$rtToTMOS FET-^ffi 

(0 0 7 61 iiELihlf*^! Oi2itOtgfiglCj;tT,tf, 
OX, SBS^it^>5/j^$ < iiSftffi»ff 5 SXtc:B#FBli5;l^d-5 

(0 0 7 71 iig LfclS*^ 1 1 iSigcOfil^tC itltfv 

i;X/-?7-MO S F ETSrii^t-ffill»fT-#^i§^fi£l^tii 
(iaso.j!B#^jrtft?qi 

(0 1 1 *|g!^lc:i5,'iiti;i)itl^tii(H|^o-||JStoj^fii$r 

(02 1 *jg?^;cj;eii^aj^aj[Hit3(0(iiicoiisgf-o/K© 

(03 1 *?eW{cJ;5;i^B£1^ai|5i^cr)SUfi!icomteco 
40 ff^SSrLi#MnilS§ia-C*)?)o 

(0 4 1 *i(g0^fci5iimBg^tti • %mm%(r>-%m,<r> 

(051 01~04 4^O-g|5^^cO^ili^0i|S:fli-t-0t?* 
5o , 

(?!f^cD|ft?a] 
L" AW 

VB mii 

QA ''<7— MOSFET 

QB SHiMOSFET 
50 Rr Smigfit 



(11) #M2 GOO-193 6-9 2 



[1^4] 




Fd^— 2G035 AA03.AA06 AA16 AA26 AB02 . 

AC02 AC13 AC16 AD02 AD03 
AD04 ADOS ADIO AD13 AD17 
AD23 AD54 
5J055 AX31 AX44 BX16 CX28 DX13 
DX22 DX53 DX54 EX04 EX06 
EVOl EV02 EVIO EY12 EY13 
EY17 EY21 EZ04 EZIO EZ31 
EZ55 FX05 FX06 FX32 FX33 
FX38 CXOl 



